In the gastric mucosa, histamine is found within enterochromaffin-like (ECL) cells and mast cells, the relative proportion of the two cell types being species and site dependent. Histamine is formed by the decarboxylation of histamine by histidine decarboxylase (HDC). After release histamine is enzymatically deactivated by two pathways. The majority is methylated onto one of the nitrogen atoms in the imidazole ring by imidazole-N-methyltransferase, and a smaller proportion is degraded by oxidative deamination to imidazole acetic acid. A further potential methylation site is on the terminal nitrogen of the side chain, producing N-alpha-methylhistamine (NAMH). In 1935, soon after it was first chemically synthesised, NAMH was shown to be a potent stimulant of canine acid secretion. 5 NAMH was detected in canine gastric juice following histamine stimulation, and was more than twice as potent as histamine in stimulating acid secretion. 6 The acid stimulatory action was sensitive to H 2 blockers. Although a broad specificity mammalian enzyme capable of catalysing side chain as well as ring methylation was subsequently described, 7 there has never been any evidence that NAMH was a physiological product.
It is likely that the gastric effects of NAMH would have been sidelined if it were not for two independent discoveries in the early 1980s. The first was the description of Helicobacter pylori, as we now know it, and the subsequent interest in gastric physiology. The second was the description of a novel high affinity histamine receptor type (H 3 ). 8 Initially described as receptors inhibiting histamine release in rat brain, many studies followed characterising the receptor. It was soon appreciated that H 3 receptor agonists could inhibit acid secretion in vivo, 9 inhibit histamine secretion from ECL cells in vitro, 10 and possibly regulate gastrin and somatostatin secretion. 9 NAMH was found to be a high affinity H 3 receptor agonist and it came to be used widely as a ligand to investigate the H 3 receptor. 9 Courillon-Mallet et al brought these two strands together; NAMH and N-alpha-methylating activity were detected by biochemical means in H pylori positive mucosa and cultures of H pylori, but not in H pylori negative mucosa. Binding studies suggested bacterially produced NAMH was occupying mucosal H 3 receptors. This occupation seemed to be correlated with suppression of both HDC activity and mucosal somatostatin.
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NAMH became an attractive putative mediator of the abnormalities of gastric secretion in H pylori infection. NAMH stimulated acid secretion in cultured isolated parietal cells 12 and gastrin secretion from cultured G cells 13 : these effects were blocked by H 2 antagonists. No evidence for NAMH acting on H 3 receptors inhibiting either parietal cell acid secretion or D cell somatostatin secretion were found. 12 14 In this issue of Gut, Saitoh et al have examined the interaction of NAMH with the H 2 receptor in an attempt to clarify these disparate observations [see page 786]. 15 They utilised a Chinese hamster ovary cell line stably transfected with, and expressing, the human H 2 receptor gene. Histamine and NAMH displaced tiotidine (a H 2 antagonist) from the receptor but the archetypal H 3 selective agonist (R)-alpha-methyl-histamine did not. Functional activation of the H 2 receptor by both histamine and NAMH was illustrated by dose dependent cAMP generation. This was blocked by the H 2 antagonist famotidine but not by the H 3 antagonist thioperamide. NAMH demonstrated greater potency in terms of cAMP generation, with greater maximal response and lower EC 50 , while histamine exhibited more affinity for the receptor, as demonstrated by radioligand displacement. Transfectant studies are a powerful means of characterising receptors and these studies have confirmed the inferences drawn from previous investigations; that NAMH is a potent agonist at both H 2 and H 3 receptors.
Saitoh et al studied coupling to adenylate cyclase, which is believed to be the acid stimulatory pathway in parietal cells, as the marker for receptor activation. It is now known that H 2 receptors can also directly couple to the phosphoinositide signalling pathway and activate the protein kinase C, mitogen activated protein kinase, and p70 S6 kinase pathways. 16 17 Activation of these pathways may be involved in H 2 receptor dependent regulation of growth and differentiation. In view of the proliferative effects of H pylori infection and the suggestion that H 2 receptor agonism stimulates growth of gastric carcinoma cells, 18 it would have been interesting if Saitoh et al had studied these interactions.
Two notes of caution must be raised when considering the results of this study. Although in retrospect the source of canine gastric NAMH was likely to have been Helicobacter rather than canine metabolism, the potential role of NAMH in human pathophysiology requires further assessment. Only small numbers have been studied and the data are inconsistent. NAMH was detected in the gastric juice of 5/7 H pylori positive and 0/9 H pylori negative subjects using gas chromatography-mass spectrophotometry, 19 but in contrast with Courillion-Mallet and colleagues, 11 it was not detected in either H pylori positive gastric biopsies or cultures of H pylori.
Secondly, the physiological role of histamine receptors in the stomach does not appear to be the simple balance outlined by Saitoh et al. While activation of H 2 receptors by histamine and NAMH explains the acid stimulatory actions, data concerning potentially inhibitory actions of the H 3 receptor are conflicting. The majority of in vivo studies have confirmed that (R)-alpha-methyl-histamine inhibits acid secretion. The data are most consistent with inhibitory H 3 receptors located on ECL cells and cholinergic or intramural neurones, 9 14 although increased acid secretion secondary to reduced somatostatin secretion has been reported. 20 At present it is not clear whether these differences reflect species or methodological variation. Application of knowledge from the cloning of the H 3 receptor gene should clarify this situation. 21 The recent description of a fourth receptor type 22 emphasises the fact that we still have much to learn about the T he contribution of the xenobiotic metabolising enzymes (XMEs) to disease susceptibility, particularly cancer, has been a focus for a great deal of research over the last two decades. 1 Many of these genes are polymorphic and exhibit significant interindividual variation in their activity. Although these enzymes all have endogenous substrates, they are also involved in the metabolism of exogenous, often mutagenic, substances to which humans are exposed. 2 The central hypothesis of these studies has been that genetic changes functionally alter the enzymes and consequently modify an individual's response to a given exposure, putatively associated with the disease. The increased risk for the individual is likely to be small. However, the higher frequency of these alterations, compared with the risks associated with genetic defects implicated in familial syndromes, raises the possibility that the attributable risk, at the population level, may be substantial and therefore of considerable public health importance. 3 The involvement of UDPglucuronosyltransferase (UGT) 1A7 polymorphisms in the aetiology of colorectal cancer (CRC) is presented by Strassburg et al in this issue of Gut 4 [see page 851] is biologically plausible. The authors have shown that UGT1A7 contributes to the elimination of substances to which humans are commonly exposed and many of these substances are known to be mutagenic. 5 The polymorphism is relatively common and has been demonstrated to affect enzyme function. Also, expression of this gene has been detected in the colon. 6 However, these factors are true for other gene variants for which only weak and inconsistent associations have been observed. 7 Strassburg et al report about a twofold increase in the risk of developing CRC for those possessing the UGT1A7*3/*1 and UGT1A7*3/*2 genotypes (odds ratio (OR) 2.26 (95% confidence interval (CI) 1.09-4.68) and OR 2.39 (95% CI 1.15-4.99), respectively) and an almost threefold increased risk associated with the presence of the UGT1A7*3 allele (OR 2.75 (95% CI 1.6-4.71)). There are a number of factors that should be considered when interpreting studies of this type.
A case control study relies upon the comparison between subjects with a given disease and those unaffected; it is therefore crucially important that the case and control subjects are representative of the population with the disease and at risk of the disease, respectively. The response rates for both case and control groups should be stated and it is important to consider whether cases are newly incident, otherwise there may be a bias associated with survival; if possible, archived records should be consulted to determine if the case group is typical.
The control subjects used by Strassburg et al were "healthy blood donors"; although blood donors are a commonly used source of control subjects, they are not necessarily a representative sample of the population at risk of colorectal cancer. Ideally, control subjects should be recruited from the population from 
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Where possible, the age and sex of the controls should match the distribution of the cases, especially for a disease of late onset such as CRC. If a given genotype is related to survival, irrespective of the disease being investigated, then there may be an over/under representation of a given genotype in a more elderly population. This might either obscure an association or lead to spurious associations with the disease being investigated. 8 One of the reasons for studying genes such as UGT1A7 is their involvement in the elimination of exogenous mutagens. Failure to assess the exposure of the subjects within the study to such substances may either dilute or exaggerate the magnitude of any potential association. 9 The diverse range of substrates for UGT1A7, which include many endogenous substances, makes quantification of these exposures particularly challenging. However, the fact that many therapeutic drugs are substrates for UGT1A7 suggests that a relatively easily quantifiable exposure is available; are users of these drugs at an increased risk of CRC?
UGT1A7 is a phase II enzyme and the risk conferred by the polymorphisms may be influenced by other competing phase 2 enzymes (for example, N-acetlytransferases, glutathione-Stransferases) or by phase I enzymes (for example, cytochrome P450s). The metabolic fate of a potential mutagen is not determined by a single gene but by the relative activities of enzymes within a pathway and their capacity for activation or detoxification of that substrate. Synergistic relationships between alleles at different loci may greatly modify disease risk. 10 Unfortunately, investigation of gene-gene or gene-environment interactions requires much larger numbers of subjects than are necessary for a simple association study due to the diminishing size of subgroups in the analysis. Case only approaches do however provide a possible means of assessing geneenvironment and gene-gene interactions and require fewer subjects. 11 The authors suggest that population screening for the UGT1A7*3 allele would be "an attractive diagnostic tool with a negative predictive value of 73%". This is a single study, based on only 78 cases of CRC. Confirmation of these results in other studies is required. If confirmed, these results might facilitate targeted surveillance or the development of targeted interventions for those at an increased risk. However, there are important ethical issues to be addressed in any genetic screening programme. 12 This report is the first to demonstrate an increased risk of CRC due to polymorphisms in UGT1A7 and may represent a significant development in the understanding of the aetiology of this common malignancy. The number of cases reported is quite low and there has been no assessment of exposure but it provides a starting point for further investigations. In light of the human genome project, it is likely that association studies of genes and disease will become even more common. Improvements in the design of such studies, incorporating methods for assessing exposure and ensuring that populations are legitimately comparable, will greatly enhance the value of such work. Choosing a scoring system for staging hepatocellular carcinoma is a difficult task COMMENTARIES Randomised controlled trials for assessment of surveillance and intervention become exceedingly difficult to perform in the presence of a plethora of new treatment modalities, frequently of unproven efficacy. The need for a universal tool for allocation of patients into defined groups within clinical trials and assessment of success of treatment has recently been addressed by a number of groups in Western Europe and Japan. [1] [2] [3] [4] [5] [6] [7] [8] There is no argument about the fact that prolonged survival with an acceptable quality of life is the desired end point for any mode of intervention. However, there is less agreement on which tools to employ for optimal selection of therapeutic modes dictated by the clinical needs of defined stages of the disease.
Initially, the Child-Pugh scoring system was used for identification of HCC candidates for therapy. 9 However, the Child-Pugh classification only addresses the functional capacity of the liver without including any tumour parameters. In contrast, the TNM (tumour node metastasis) classification or its variant pTNM uses only tumour related parameters (irrespective of the functional capacity of the liver) for identification and follow up of HCC candidates for treatment. The TNM staging system, although often used by surgeons for assessment of success of surgical resection and liver transplantation, has been criticised for lack of prognostic value and has been virtually abandoned. 1 2 Twenty two years after introducing the Child-Pugh scoring system, Kunio Okuda suggested a new staging system which provides a tool for combined assessment of liver function and tumour load. 3 It includes three stages depending on tumour size (more or less than 50% of the liver area affected) and the functional capacity of the liver, as assessed by albumin and bilirubin levels and the presence of ascites. Yet the new staging system still requires some modifications as it lacks a means of assessment of vascular invasion or "geographic" tumour distribution within the liver lobes and is not predictive enough for small tumours. New parameters such as the presence of portal vein thrombosis, unifocal or multifocal tumours, elevated alpha fetoprotein (AFP) levels, and performance status have been proposed for inclusion in staging systems for HCC patients.
Since 1998, three new scoring systems have been proposed by European groups for evaluation of HCC candidates for treatment, namely the CLIP score 4 (Italian investigators for cancer of the liver program), the BCLC score 5 (Barcelona clinic liver cancer staging), and the French prognostic classification for predicting survival in HCC patients. 6 The BCLC group introduced clinically relevant portal hypertension as a new prognostic parameter for HCC staging while the French scoring system includes elevated alkaline phosphatase and AFP levels (also used in the CLIP score) among the factors for evaluation of prognosis. All three new classifications include vascular invasion as an important prognostication tool.
In this issue of Gut, Levy and colleagues 7 have compared the CLIP and Okuda classifications in a cohort of 257 Canadian patients [see page 881] The seven grade CLIP scoring system combines the Child-Pugh stage (A, B, or C) with tumour morphology (uni or multinodular with <50% extension), AFP levels <400 or >400 ng/ml, and the presence or absence of portal vein thrombosis as evidence of macro vascular invasion. In their study, the Toronto group clearly showed that the CLIP stage 0 score defined more accurately HCC patients with a good prognosis (67% with a five year survival) compared with the Okuda stage 1 score (identifying only 35% of patients with a five year survival). Furthermore, the CLIP classification was also superior in identifying HCC patients with a poor prognosis over a median survival time of 22.8 months. The report by Levi et al is a welcome contribution which confirms the original findings of the CLIP group reported in Italian patients. It therefore provides further validation of this classification, which has now been demonstrated in Canadian patients, half of whom were of East Asian origin. It also provides a comparison of the CLIP scoring with the Okuda and Child-Pugh systems, thus improving the prognostic tools available today for assessment of the treatment modalities for HCC. Further evidence as to the advantage of the CLIP classification has recently been reported from Japan. 10 This retrospective evaluation comparing the CLIP, Okuda, and TNM classifications in 662 HCC patients confirmed the discriminatory ability and predictive power of the CLIP score over the Okuda and TNM scores in an East Asian population.
Yet caution is advised before the optimal scoring method for staging of HCC can be recommended. The present study by Levy et al and the study from Japan 10 are retrospective and prospective comparative evaluations and are very much needed. Recently, the European Association for the Study of the Liver (EASL) held a single topic conference on the clinical management of HCC. 11 The report of this meeting of experts provides a comprehensive overview on the current state of available tools for surveillance, diagnosis, evaluation, and treatment of HCC. The final report of the Barcelona meeting acknowledges the pivotal factors affecting the prognosis of HCC, including: stage, aggressiveness, and growth rate of the tumour; the general health status of the patient and his liver function; as well as the selected intervention. 11 However, no endorsement was given to a single staging system for HCC although a proposal was made for developing a prognostic model for the individual stages.
It is my opinion that the time is ripe for initiation of a multicentre prospective clinical evaluation of all 5-6 available scoring systems for HCC. Despite the complexity of such an effort, a well designed study with adequate representation of the various ethnic and geographic variables should be undertaken. The results would provide an answer as to which system is preferred for selecting the optimal (available or new) treatment(s) for patients at various stages of HCC and would contribute to validation of one or more of the scoring systems in question. 
